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Introduction  
 

The City of Cambridge covers an area of 7.13 square miles (6.39 square miles of land), with a 

population size of 109,694 as of 20141. Approximately 30% of the land area in Cambridge is 

covered by tree canopy2. The Department of Public Works and the City Arborist of the City of 

Cambridge manage a sizeable urban forest program, which includes maintaining public trees, 

cleaning up after storms, protecting trees in construction zones, and guiding replanting efforts. 

 

As part of the urban forest program, the City of Cambridge (the ñCityò) maintains a tree 

inventory to track the over 19,000 publicly owned trees in the city. This comprehensive 

inventory contains information on the species identity, size and location of all public trees, as 

well as site characteristics and planting information. The tree inventory was initiated in 2005, 

and the first inventory was completed in 2011. At the time of completion (December 2011), a 

report3 was created to describe the street and park trees in the city. Both the tree inventory4 and 

the 2011 report are freely available to the public on the City of Cambridge website. 

 

The City continuously updates the tree inventory, whenever a new tree is planted or an old tree is 

removed or re-measured. Additionally, between 2012 and 2015 Earthwatch Institute ran an urban 

forest program in Cambridge, in which citizen scientists who were trained by a professional 

scientist measured thousands of public trees in the City. Since the 2011 report, approximately 

half of the records in the tree inventory have been updated, due to the combined efforts of City 

personnel and the citizen-scientists of Earthwatch. 

  

The data upon which this report is based includes 22,566 tree inventory records, 18,735 of which 

are from the City of Cambridge (city tree inventory last updated January 16, 2016), and 3,831 of 

which were updated by Earthwatch researchers using data collected by citizen-scientists between 

2012 and 2015. 

 

The following section of the Urban Forest Management Plan for the City of Cambridge provides 

an analysis of the current state of the urban forest, based on the most up-to-date tree inventory. 

This section includes an update and expansion of the 2011 report, including details about the 

public trees in Cambridge, including their location, ownership, and distribution throughout the 

City. We compare the range of sizes and the species composition of street trees and park trees. 

We further examine the distribution and species composition of trees planted between 2007 and 

2015, as well as the extent and distribution of empty tree wells throughout the City. Finally, we 

demonstrate how tree health condition varies across the City, separately for recently planted trees 

and for older trees.  

                                                           
1 United Stats Census Bureau. http://www.census.gov/quickfacts/table/PST045215/2511000,00. Accessed Feb 29, 

2016. 
2 OôNeil-Dunne, J. 2012. A report on the City of Cambridgeôs existing and possible tree canopy. University of 

Vermont Spatial Analysis Lab. 
3 Ciesielki, Linda and the City of Cambridge Department of Public Works Parks + Urban Forestry Division. 2011. 

The trees of the City of Cambridge: An analysis of the Cityôs street and park trees. 
4 www.cambridgema.gov/theworks/ourservices/urbanforestry/treeinventory. 

http://www.census.gov/quickfacts/table/PST045215/2511000,00
file:///C:/Users/gvenicx/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/NJOQ48YU/www.cambridgema.gov/theworks/ourservices/urbanforestry/treeinventory
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Of the 21,890 public tree wells in 
the City of Cambridge, 20,773 
currently contain a tree. 

Urban Forest Overview  
 

The tree inventory contains records for 20,773 trees in the 

public domain in the City of Cambridge, and an additional 

1,117 tree well locations where a tree can be planted in the 

future (currently listed as óplanting siteô or óstumpô in the 

tree inventory; Table 1, Map 1). The inventory does not 

include trees on private property (such as gardens, commercial property, University property, 

etc.). 

 

The inventory contains an additional 676 records in the inventory for retired tree wells, which 

have been removed from all further analyses. These locations contained public trees at some 

point in the past, but they have been retired because they are either no longer suitable for 

sustaining a tree, or else planting a new tree would conflict with the requirements of the 

Americans with Disabilities Act (ADA). 

 

Table 1. Number  of publicly owned trees and tree wells in the City , by site type. 

Site type Tree Stump Planting Site TOTAL  

Trees and tree wells (count) 20,773 546 571 21,890 

 

Map 1: All City of Cambridge trees by site t ype. 
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ü Most of the trees owned by the City 
of Cambridge are street trees, and 
most of the trees owned by DCR 
are park trees. 

Tree Ownership  
 

Of the 21,890 public trees and tree wells, the City owns and maintains 19,801, and the 

Department of Conservation and Recreation (DCR) owns and maintains 1,748. The remaining 

341 trees and tree wells are categorized as private or back of sidewalk trees, or are maintained by 

other entities than the City or the State (Map 2). 
 

Map 2: All City of Cambridge t rees by ownership  category. 

 
 

Tree Location  
 

The majority of all publicly owned trees and tree 

wells in Cambridge are classified as street trees 

(66.7% of City-owned sites, and 33.3% of DCR-

owned sites). A large percentage of trees are also 

classified as park trees (23.0% of City-owned sites 

and 66.2% of DCR-owned sites). The remaining trees 

are located on public schools, college campuses, cemeteries, around city buildings, and at Fresh 

Pond golf course. These trees are shown in the ñNot Street or Parkò category in Table 2 and 

Map 3. 
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Table 2. Number of  public  trees in the City of Cambridge, by site type and site location.  

Trees are owned by the City, the Department of Recreation (DCR), or other entities (Not City or State).  

Tree Location Site Type^ City DCR Not City 

or DCR 

Total 

Street Tree 12,421 548 163 13,132 

Stump 352 11 3 366 

Planting Site 427 24 -- 451 

Park Tree 4,386 1,130 123 5,639 

Stump 119 25 1 145 

Planting Site 41 2 1 44 

Not Street or 

Park 

Tree 1944 8 50 2,002 

Stump 35 -- -- 35 

Planting Site 76 -- -- 76 

Total  19,801 1,748 341 21,890 
^Tree wells listed as ñPlanting Siteò in the tree inventory are empty wells that are available for planting a new tree. 

 

The majority of the analyses in this document focus on trees owned by the City or by DCR, and 

only rarely discusses the 341 trees that are not owned by the City or DCR (i.e., ñNot City or 

DCRò category in Table 2). Furthermore, the analyses are focused on Street and Park trees, and 

thus the 2,063 trees owned by the City or DCR that are not located along streets or within parks 

(i.e. ñNot Street or Parkò category in Table 2) are rarely discussed. 

Map 3. Location and classification of trees owned by the City of Cambridge. 
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Nearly half (45.7%) of street trees are relatively 
small- sized (under 6 inches DBH). A combination 
of factors may contribute to this pattern. 
1. Recent Plantings: approximately 300 trees 

between 1 and 4 inches DBH have been 
planted every year since 2008. 

2. Slow Growth Rates: on average, young trees 
grow about ¼ of an inch DBH every year (for 
details see Scientific analysis of current 
ǘǊŜƴŘǎ ƛƴ ƎǊƻǿǘƘ ŀƴŘ ǎǳǊǾƛǾŀƭ ƻŦ /ŀƳōǊƛŘƎŜΩǎ 
street trees and management 
recommendations section of Management 
Plan). Thus, it can take a tree 4 to 8 years of 
growth to pass from the first to second size 
class bin, and over a decade more to pass to 
the third size class bin. 

3. Tree deaths: survival rates of the larger trees 
in Cambridge are lower than the younger 
trees. As the large trees die, the overall 
proportion of small trees increases. 

Tree Size 
 

The benefits a tree provides to the city 

and people living near it, such as shade, 

carbon sequestration, and stormwater 

filtration, increases exponentially with 

size5, 6. As a tree grows, it expands 

outward both from the tips of its branches 

as well as in the girth of its stems. 

Beyond a certain size, the height of a tree 

is difficult to measure accurately, and so 

foresters often measure the size of a tree 

from the diameter of the main stem. Stem 

diameter varies not only with tree size, 

but also along the main stem. To allow 

for comparisons across species and 

forests, foresters around the world 

measure tree diameter at a standardized 

height of 4.5 feet above the ground. This 

measurement is known as diameter at 

breast height, or DBH. 

 

The annual diameter increase of trees 

varies by species, as well as based on 

environmental conditions and the health of the tree. Thus, although tree DBH increases with age, 

it is not possible to directly calculate the age of a tree based solely on its DBH. However, it is 

reasonable to assume that tree size is roughly proportional to tree age, and thus the largest trees 

in the inventory are among the oldest trees in the city. 

 

Here we look at the size class distribution of street trees and park trees by ownership (City or 

DCR). In a natural forest environment, trees compete with each other for space, light, and other 

resources. Due to this competition, there is a natural thinning process as trees get larger. Thus, in 

many natural forests, there is a higher abundance of trees in smaller size classes than in larger 

size classes. In the city, trees are generally planted far enough away from each other that they 

will not have to compete with each other for resources. However, the resources available to trees 

                                                           
5
 Maco, S. E., and E. G. McPherson. 2003. A practical approach to assessing structure, function, and value of street 

tree populations in small communities. Journal of Arboriculture 29:84ï97. 
6
 Stephenson, N. L., A. J. Das, R. Condit, S. E. Russo, P. J. Baker, N. G. Beckman, D. a Coomes, E. R. Lines, W. K. 

Morris, N. Rüger, E. Alvarez, C. Blundo, S. Bunyavejchewin, G. Chuyong, S. J. Davies, A. Duque, C. N. 

Ewango, O. Flores, J. F. Franklin, H. R. Grau, Z. Hao, M. E. Harmon, S. P. Hubbell, D. Kenfack, Y. Lin, J.-R. 

Makana, A. Malizia, L. R. Malizia, R. J. Pabst, N. Pongpattananurak, S.-H. Su, I.-F. Sun, S. Tan, D. Thomas, 

P. J. van Mantgem, X. Wang, S. K. Wiser, and M. A. Zavala. 2014. Rate of tree carbon accumulation 

increases continuously with tree size. Nature 507:90ï3. 
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in a city are limited, particularly for street trees. Scientific studies have reported an average life 

expectancy rates for street trees ranging from 7 to 28 years7 (for details on tree survival and 

growth in the City of Cambridge, see Scientific analysis of current trends in growth and 

survival of Cambridgeôs street trees and management recommendations section of Urban 

Forest Management Plan). Although natural tree reproduction processes in a city environment 

are limited, the City replaces dead trees with small trees, generally with an initial DBH of 

approximately 2 inches. Thus, we expect the size-class distribution to roughly follow the 

expected pattern for a natural forest, where there are many more trees in the smaller size classes 

compared to larger size classes. 

 

Our analysis uses 3-inch and 6-inch size class bins. Note that in the inventory, City personnel 

measured DBH to the nearest inch until August 2015, at which time they began recording DBH 

measurements to the nearest 1/10th of an inch. All tree inventory data from Earthwatch Institute 

is recorded to the nearest 1/10th of an inch. Trees with a DBH bordering two size class bins are 

placed in the small size class bin (ex. a tree with a DBH of 3.0 inches is places in the 0-3 inch 

size class bin). 

 

Street Tree s 
 

Of the 12,421 City-owned street trees, 12,360 have a recorded DBH. Of the 548 DCR-owned 

street trees, 547 have a recorded DBH. All of the 163 trees in the inventory that are not 

maintained by the City or DCR have a recorded DBH. The following analyses were completed 

on the 13,070 street trees with a recorded DBH. 

 

Across all publicly owned street trees in the City (City-owned, DCR-owned, and trees not owned 

by the City or DCR), smaller trees make up the majority of publicly-owned street trees in 

Cambridge, as expected. Almost one quarter of all street trees have a DBH of 3 inches or less, 

and 45.7% have a DBH of 6 inches or less (Table 3a, Figure 1). Since 2011, the number of 

street trees with a DBH of 6 inches or less has increased by 236 trees. 

 

The percentage of street trees with a small diameter (DBH of 6 inches or less) is higher in the 

City of Cambridge than in the neighboring City of Somerville8, but similar to the size class 

distribution of Lawrence, MA9. 

 

The City owns and maintains the majority of the public street trees in Cambridge, and the size-

distribution pattern for all street trees is driven primarily by the size class distribution of City-

                                                           
7 Roman and Scatena. 2011. Street tree survival rates: meta-analysis of previous studies and application to a field 

survey in Philadelphia, PA, USA. Urban Forestry & Urban Greening 10(4): 269-274. 
8 Davey Resource Group. 2009. Street and Park/Public Space Tree Inventory Management Plan: Somerville, 

Massachusetts. www.somervillema.gov/sites/default/files/documents/SomervilleTreeInventoryManagementPlan.pdf 

(Accessed May 21, 2016). 
9 Calvin, Jane. The Community Trees of Lawrence, MA. 

http://www.mass.gov/eea/docs/dcr/stewardship/forestry/urban/docs/lawremgtplan.pdf (Accessed May 21, 2016). 

http://www.somervillema.gov/sites/default/files/documents/SomervilleTreeInventoryManagementPlan.pdf
http://www.mass.gov/eea/docs/dcr/stewardship/forestry/urban/docs/lawremgtplan.pdf
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owned trees (Table 3). Among City-owned street trees, 24% have a DBH of 3 inches or less, and 

approximately 22% have a DBH between three and six inches. Only 5.2% of City-owned street 

trees have a diameter of 24 inches or more.  

 

DCR owns and maintains 547 street trees with a recorded DBH. Compared to City-owned trees, 

the size class distribution of DCR-owned trees is skewed towards larger trees (Table 3, Figure 

2). Only 13.5% of DCR trees are 3 inches or less in diameter, whereas 18.1% have a DBH of 24 

inches or more. The City-owned street trees are skewed towards smaller trees because the city 

actively plants at least 300 new trees each year, whereas the DCR plants very few trees each 

year, and focuses instead on maintaining the trees that are already under its jurisdiction. 

 

Table 3. Size class distribution of s treet trees  in the City §. 

a) All Street Trees%  b) City-owned Street Trees c) DCR-owned Street Trees 

DBH 

range 

(inches) Count 

Percent 

of trees 

0-3 3,069 23.5% 

3-6 2,898 22.2% 

6-12 3,331 25.5% 

12-18 2,031 15.5% 

18-24 1,004 7.7% 

24-30 413 3.2% 

30-36 212 1.6% 

36-42 66 0.5% 

42+ 46 0.4% 

TOTAL  13,070 100% 
 

DBH 

range 

(inches) Count 

Percent 

of trees 

0-3 2,967 24.0% 

3-6 2,727 22.1% 

6-12 3,132 25.3% 

12-18 1,927 15.6% 

18-24 969 7.8% 

24-30 395 3.2% 

30-36 187 1.5% 

36-42 48 0.4% 

42+ 8 0.1% 

TOTAL  12,360 100% 
 

DBH 

range 

(inches) Count 

Percent 

of trees 

0-3 74 13.5% 

3-6 130 23.8% 

6-12 146 26.7% 

12-18 67 12.2% 

18-24 31 5.7% 

24-30 18 3.3% 

30-36 25 4.6% 

36-42 18 3.3% 

42+ 38 6.9% 

TOTAL  547 100% 
 

§Sixty-one City-owned street trees and one DCR-owned street trees were excluded from this analysis because they 

did not have a recorded DBH value. 
%This category includes 12,361 City-owned street trees with a recorded DBH, 547 DCR-owned street trees with a 

recorded DBH, and 163 trees with a recorded DBH that are not maintained by the City or DCR. 
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Figure 1. Size class distribution of all street trees in  the City . 

 

Figure 2. Size class distribution of City -owned and DCR-owned street trees in the City. 
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Park Trees  
 

Of the 4,386 City-owned park trees, 12,4,326 have a recorded DBH. Of the 1,130 DCR-owned 

park trees, 864 have a recorded DBH. Of the 123 trees in the inventory that are not maintained 

by the City or the State, 119 have a recorded DBH. The following analyses were completed on 

the 5,309 park trees with a recorded DBH. 

 

Across all publicly trees in Cambridge, the percentage of park trees in the smaller size classes is 

lower than the percentage of street trees. Among all park trees in the inventory, only 10.4% have 

a DBH of 3 inches or less. The majority of park trees are in the 6 to 12 inch size-class bin (34.2% 

overall, and 35.6% of City-owned trees, Table 4, Figure 3). Although, compared to street trees, 

the size-class distribution of park trees is skewed toward larger trees, the percentage of trees in 

the largest size classes is lower among park trees. Only 3.5% of City-owned park trees are 24 

inches or larger, compared to 5.2% of City-owned street trees. Among DCR-owned trees, only 

9.5% of park trees are 24 inches or larger, compared to 18.1% of DCR-owned street trees. 

 

The shifted size-class distribution in park trees suggests that fewer trees have been planted 

recently in parks compared to along streets. Similar to the pattern for street trees, the DCR-

owned park trees are also further skewed towards larger trees than the City-owned trees (Table 4, 

Figure 4). This suggests that the City has planted more trees recently in parks than DCR has. 

The size-class distribution of park trees in Cambridge is similar to that of Somerville park trees8. 

Table 4. Size class distribution of park trees in the City §§. 

a) All Street Trees%%  b) City-owned Street Trees c) DCR-owned Street Trees 

DBH 

range 

(inches) Count 

Percent 

of trees 

0-3 551 10.4% 

3-6 1,162 21.9% 

6-12 1,818 34.2% 

12-18 1,075 20.2% 

18-24 469 8.8% 

24-30 147 2.8% 

30-36 53 1.0% 

36-42 18 0.3% 

42+ 16 0.3% 

TOTAL  5,309 100% 
 

DBH 

range 

(inches) Count 

Percent 

of trees 

0-3 495 11.4% 

3-6 1,011 23.4% 

6-12 1,539 35.6% 

12-18 818 18.9% 

18-24 311 7.2% 

24-30 86 2.0% 

30-36 40 0.9% 

36-42 12 0.3% 

42+ 14 0.3% 

TOTAL  4,326 100% 
 

DBH 

range 

(inches) Count 

Percent 

of trees 

0-3 50 5.8% 

3-6 90 10.4% 

6-12 238 27.5% 

12-18 246 28.5% 

18-24 158 18.3% 

24-30 61 7.1% 

30-36 13 1.5% 

36-42 6 0.7% 

42+ 2 0.2% 

TOTAL  864 100% 
 

§§Sixty City-owned park trees, 226 DCR-owned park trees, and 4 trees not owned by the City or DCR were excluded 

from this analysis because they did not have a recorded DBH value. 
%%This category includes 4,326 City-owned park trees with a recorded DBH, 864 DCR-owned park trees with a 

recorded DBH, and 119 trees with a recorded DBH that are not maintained by the City or DCR. 
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Figure 3. Size class distribution of all park trees in the City .  

 

Figure 4. Size class distribution of City -owned and DCR-owned park trees in the City. 
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ü Maintaining a diverse number of species in 
an urban forest is important for maximizing 
community and ecosystem benefits. A 
diverse urban forest is for minimizing 
negative impacts of species-specific threats 
such as pest outbreaks, and for increasing 
resiliency to climate change. 

ü The public trees in the City are comprised 
of 140 unique tree species. 

ü The species diversity of City-owned trees is 
higher than DCR-owned trees. 

ü The diversity of park trees is higher than 
street trees. 

Species Composition  

 

Among all publicly-owned trees in the 

city there are 140 unique tree species, 

and an additional 114 trees that have not 

been identified to species (see Appendix 

A for a complete list). Maintaining an 

urban forest with high species diversity is 

beneficial in various ways. Higher tree 

diversity increases the community and 

ecosystem benefits provided by the urban 

forest, such as providing greater aesthetic 

appeal and providing a wider range of 

habitats to support wildlife. Moreover, 

maintaining a diverse urban forest 

minimizes the impacts of pest outbreaks that 

target specific species, and also increases the urban forestôs resiliency to climate change. 

 

We present the species richness (total number of unique tree species) and species composition 

separately for street trees and park trees, and for City-owned trees versus DCR-owned trees.  

 

Species richness is often correlated with number of individuals, and there are more City-owned 

trees than DCR-owned trees. Thus, in order to compare the species richness values between the 

city and DCR values, we also present rarified species richness, whereby the expected species 

richness is modeled for equivalently sized samples in each category. 

 

Street Trees 
 

Among the 12,421 City-owned street trees, there are 93 unique species and 11 trees that have not 

been identified to species. Among the 548 DCR-owned street trees there are 18 unique species 

and 4 trees that have not been identified to species. Using rarefied species richness (n = 544), the 

tree diversity of City-owned trees is still higher than DCR-owned trees (City = 51 unique 

species, DCR = 18 unique species). 

 

The City of Cambridge maintains a more diverse street tree population than the cities of 

Somerville or Brookline. The ten most commonly planted species comprise 87.3% of the street 

tree population in the City of Somerville8, and 82.2% of the street tree population in Brookline10, 

but only 67.2% of the street tree population in the City of Cambridge. 

 

Six species make up over half of the City-owned street trees (55.7%; Figure 5). The most 

common City-owned street tree species is Norway Maple (1,628 trees, 13.1% of City trees), but 

                                                           
10 http://www.brooklinema.gov/579/Tree-Inventory (Accessed May 21, 2016). 

http://www.brooklinema.gov/579/Tree-Inventory
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the proportion is lower than it was in 2011 (2,038 trees, 15.8% of all trees3). Norway Maple was 

placed on the Massachusetts Prohibited Plant List11 as of 2009, and since that time no additional 

Norway Maples have been planted in the City. Thus, the abundance of this species is expected to 

continue to decline. Norway maple is also the most common species of street tree in Somerville8, 

Lawrence9, and Brookline10, although the percentage of Norway Maple street trees in the City of 

Cambridge is lower than in the other cities. The other five most abundant City-owned street tree 

species are Honeylocust (1,534 trees, 12.4%), Red Maple (1,231 trees, 9.9%), Callery Pear (878 

trees, 7.1%), Littleleaf Linden (861 trees, 6.9%), and Pin Oak (782, 6.3%). Although no one 

species or cultivar of Cherry is abundant enough to be one of the 15 most abundant City-owned 

street tree species, in total there are 485 cherry trees (3.9%). 

 

Many of the species comprising the 15 most abundant DCR-owned street trees are also among 

the most abundant City-owned species, although the proportions are very different (Figure 6). 

The six most common DCR tree species comprise 83.3% of all DCR-owned street trees. The 

most abundant DCR-owned street tree is Pin Oak (23.4%), followed by Red Oak (18.4%), 

Littleleaf Linden (13.3%), American Sycamore (10.9%), Japanese Zelkova (10.9%), and London 

Planetree (6.9%). 
 

Figure 5. Fifteen most abundant City -owned stre et trees in the City . 

 
 

                                                           
11 http://www.mass.gov/eea/agencies/agr/farm-products/plants/massachusetts-prohibited-plant-list.html. 
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